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Watson and McFarlane, 2004). Local people have also been natural resource management, earlier studies related to the
three-pillar approach used weightings by different stakeholder
groups of the three components of sustainability in coastal
management (Brown et al., 2001) and criteria for sustainable
forestry (Sheppard and Meitner, 2005). These are all case
* Corresponding author. Tel.: þ1 514 987 3000x4819; fax: þ1 514 987
4647.
E-mail address: kati_berninger@yahoo.ca (K. Berninger).
Journal of Environmental Manageme1. Introduction
The concept of Sustainable Forest Management (SFM) has
been debated by scientists and forestry professionals during
the last two decades (Messier and Kneeshaw, 1999; McDonald
and Lane, 2002; Wang, 2004). Determining public and stake-
holder forest values is considered an integral part of SFM and
this knowledge is increasingly being used to guide forest
management planning especially in publicly owned forests
(Xu and Bengston, 1997; McFarlane and Boxall, 2000a,b;
involved in the definition of Sustainable Forest Management
criteria and indicators of SFM (CMFP, 2000). Despite this
earlier work, the local definition of SFM is just beginning to
take form and there is a need for innovative approaches to
study how local people in different regions perceive SFM.
Our study contributes to this end.
We use the three-pillar approach to sustainability
(Goodland, 1995; Adamowicz and Burton, 2003; Robinson,
2004), where the concept of sustainable development is
divided into ecological, social and economic components. InAbstract
Differences in the way local and regional interest groups perceive Sustainable Forest Management in regions with different forest use
histories were studied using Southeastern Finland, the Mauricie in Quebec and Central Labrador in Canada as examples of regions with
high, medium and low importance of commercial forestry. We present a conceptual model illustrating the cyclic interaction between the forest,
cultural models about forests and forest management. We hypothesized that peoples’ perceptions would be influenced by their cultural models
about forests and would thus vary amongst regions with different forest use histories and among different interest groups. The weightings of
the environmental, economic and social components of sustainability as well as themes important for each of the interest groups were elicited
using individual listing of SFM indicators and group work aimed at developing a consensus opinion on a common indicator list. In South-
eastern Finland the views of the different groups were polarized along the environmenteeconomy axis, whereas in Central Labrador all groups
were environmentally oriented. The social dimension was low overall except among the Metis and the Innu in Labrador. Only environmental
groups were similar in all three research regions, the largest differences between regions were found among the forestry professionals in their
weightings concerning economy and nature. As the importance of commercial forestry increased, a greater importance of economic issues was
expressed whereas the opposite trend was observed for issues regarding nature. Also inter-group differences grew as the importance of
commercial forestry increased in the region. Forest management and forest use can be seen as factors strongly influencing peoples’ cultural
models on forests.
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schemas which can be described as mental structures by which
we interpret the world or organize information (Strauss and
Quinn, 1997, p. 16, 49). Cultural models are schemas that
are socially shared and learned through explicit teaching or
observation (Strauss and Quinn, 1997, p. 7, 16). Cultural
models are not uniform, but may vary between individuals
and groups (Shore, 1996, p. 312). Some persistent cultural
models are transmitted from one generation to the next either
unintentionally or deliberately (Strauss and Quinn, 1997, pp.
111e112). This creates the historical durability of cultural
models. Different sub-cultural groups may have different
typical experiences, their cognitive networks may develop in
a different way and thus their interpretation of a certain object
or event may differ (Strauss and Quinn, 1997, p. 89).
Using the theoretical basis on the creation and transmission
of cultural models explained above, we created a conceptual
model to illustrate the cycle of interaction between the forest,
741nmental Management 90 (2009) 740e751studies focused on one region. In contrast, we compare three
geographical regions with great differences in the importance
of commercial forestry. In Section 2 we present a conceptual
model that describes the dynamics by which local natural
and socio-cultural conditions together with forest use history
influence peoples’ perceptions on forests and forestry.
Specific and contrasting perceptions about the forest and
forestry have been associated with various interest groups
(McFarlane and Boxall, 2000a,b; Tindall, 2003; Horne et al.,
2004; Kant and Lee, 2004). Forest owners and forestry sector
employees tend to have greater support for economic values in
forestry than the general public (Tindall, 2003; Horne et al.,
2004; Kant and Lee, 2004). In contrast, users of non-timber
forest products, like hunters and campers, have been shown
to support protection-oriented management strategies
(McFarlane and Boxall, 2000a). Members of environmental
organizations have, logically, been found to be more environ-
mentally oriented and biocentric than the general public or
other stakeholder groups (McFarlane and Boxall, 2000b;
Leskinen et al., 2004). Although differences between interest
groups have been consistently identified in local studies, it is
unclear whether such trends exist across regions. We predict
that forest subcultures of interest groups are partially shared
across regions so that in spite of regional differences the
same interest groups, such as forestry professionals or environ-
mentalists, should have similar views in all regions.
Our study will provide additional insights into the ways
local communities define sustainability and weighs the three
components of sustainability in forest use and management
in three regions. We used a combination of different methods
including individual listing of SFM indicators and group work
aimed at developing a consensus opinion on a common indica-
tor list to elicit themes and weightings of the three components
of sustainability. The comparisons in this paper are structured
on the differences between the three regions, each having a dif-
ferent history of forest management and use. Within each
region we also studied the differences between the perceptions
of interest groups. Thus this is a stratified study with the main
focus on regional comparison.
2. Conceptual framework and hypothesis
Many previous studies state that forest management and
other forest uses reflect peoples’ values (Xu and Bengston,
1997; McFarlane and Boxall, 2000a,b). We believe that this
relationship between values and forest use functions in two
ways. Forest use history affects our forest values through the
experiences we have in the forest and the cultural models
that reflect life experiences shared by a group of people.
Human perception of the environment is influenced by how
the experience is modeled by a particular socio-cultural
environment (Shore, 1996, p. 4). The theory of cultural models
describes the existence of prepackaged forms of knowledge
that coordinate groups of people (Shore, 1996, p. 10). Culture
is here understood as not only a private or a public property,
K. Berninger et al. / Journal of Envirobut as a combination of the two (Shore, 1996, p. 36). The the-
ory of cultural models is related to the psychologists’ theory ofcultural models about forests and forest management (Fig. 1).
A certain group of people has a shared understanding (cultural
models) about how forests can and should be managed or
used. The models are based on both local natural and socio-
cultural conditions as well as the relationship each individual
has with the forest, and thus they are a result of an interaction
of public and individual factors. For example, public attitudes
toward forest management are related to both the individuals’
economic dependence on forestry and the local socio-cultural
conditions (Brunson et al., 1997). These cultural models
modify and are modified by forest values and public discourse.
The cultural models about forests together with other cultural
models have an effect on forest policy. The extent of this effect
depends on how widely shared the particular cultural models
are in the society. Forest policy determines how forests are
managed whereas cultural models have a direct effect on forest
use in guiding the activities we do in the forest. Forest policy
has an indirect effect on cultural models by modifying the
forest itself and by influencing the public discourse on forests.
The forest, modified by historical and current use, has an
effect on our understanding of what the forest should be
Cultural models
about forests
NATURAL CONDITIONS
SOCIOCULTURAL CONDITIONS
Forest management and use
History of forest use
Forest experiences
Public discourse
Other
cultural models
Forest policy Forest values
What the forest
looks like/is
Fig. 1. A conceptual model illustrating the cycle of interaction between the
forest, cultural models on forests and forest management. Values transmitted
from the previous generation will affect the forest experiences of the next
generation.
topics included in SFM across regions.
2. The same interest groups in different regions will have
work, a consensus opinion was developed during group
erac-
tion which makes it possible to gather information that would
nmepartially shared cultural models about forests in spite of
regional differences in forest culture. This will lead to
similarities in weightings of sustainability components
and topics included in SFM by the same interest groups
across regions.
3. Different interest groups in the same region will have
partially contrasting cultural models about forests as
a result of subcultures created by partially different forest
experiences, forest values and forest discourse. Thus the
weightings of sustainability components and topics
included in SFM will differ between groups in the same
region. Even if the regions are different, the environmental
groups are predicted to be more environmentally oriented
and forestry professionals more economically oriented
than other groups in each region.
3. Study areas
The study regions were selected to form a gradient of the
present and historical importance of commercial forestry.
The attributes used to describe the importance of commercial
forestry include: the length of time of commercial forestry,
current forest management intensity, the importance of the for-
est sector to local and regional employment and the economy
as well as the forest ownership structure (see Table 1). The
common criteria of selection for all regions include an exten-
sive forest cover, importance of forest use for the local people
and location in the boreal forest. The study was conducted in
three regions that fit into these criteria: the Forestry Region of
Southeastern Finland, the Mauricie in Central Quebec and
Goose Bay in Central Labrador (Table 1, Fig. 2). The study
locations have a different history of forest use and they form
a gradient in the selected attributes describing the importance
of commercial forestry. These factors together with the publiclike. The forest that we have become accustomed to see and
the activities we normally do in the forest become familiar
and natural. These perceptions of what is familiar and natural
are then transmitted from one generation to another (Strauss
and Quinn, 1997, p. 112). Certain attributes of the forest are
associated with characteristic forest experiences (Stedman,
2003). New forest experiences or public discourse will either
change or reinforce existing models (Strauss and Quinn,
1997, p. 89, 115). Cultural models about forests are thus
created by an interaction between forest experiences, forest
values and social interaction.
Based on this conceptual model, we formulated three
research hypotheses:
1. Based on different social environments and forest experi-
ences, cultural models about forests in our three study
regions will be different. This will lead to differences
between weightings of sustainability components and
742 K. Berninger et al. / Journal of Envirodiscourse on forestry should explain an important part of the
differences between regions. The forest use history and thebe difficult to reach in individual situations (Morgan, 1997, p.
2). Groups have previously been used to study environmental
values and attitudes (Myers and McNaghten, 1998; Linnros
and Hallin, 2001), public participation in forestry (Smith
and McDonough, 2001; Schusler et al., 2003) and weighting
of criteria of sustainable forestry (Sheppard and Meitner,
2005).
4.1. Interest groups
The target public included those residents of the study
areas that belonged to the selected interest groups. The
purpose of this study was thus not to reach the silent majority,
but rather to contact individuals actively involved in the use
or protection of forests. Interest groups included those who
have direct links to the management or the use of forests in
each study area: (1) local or regional environmental groups;
(2) multiple users of the forest including local hunting, berry
and mushroom picking or recreation groups; and (3) forestry
professionals in each of the three study locations. The
forestry professionals group included representatives of both
government forest resource management and the forest
industry. They were grouped together because earlier studies
have shown that their views on forestry are similar (Leskinen
et al., 2004).
We also included area-specific interest groups to reflect
important stakeholders. In Finland, a non-industrial private
forest owners group (later called only forest owners) was
added because they are a key group in Finnish forestry (see
Table 1 about the forest ownership structure). In the Labrador
study area, the Innu Nation (about 13% of the population indiscussions. Work done in groups include inter-group intimportance of commercial forestry in the region affect
peoples’ cultural models about forests (Fig. 1) and their
perceptions on sustainable forestry.
All three regions are currently undergoing planning
processes, which increased motivation for the interest groups
to participate in the study. A new Forest Management Plan
is in preparation in the Mauricie area, while the Regional
Forestry Program in Southeastern Finland is being revised.
In Goose Bay, Central Labrador, the Forest Management
Plan has been completed and is being implemented with an
active follow-up group. Although the planning process in
Southeastern Finland is on a regional level, the forest area in
all the study regions is comparable, varying from 816 000 to
around 2 100 000 ha.
4. Methods
We used a combination of quantitative and qualitative
methods to collect data from the same individuals. Individ-
uals’ listings and rankings were collected using forms before
participants discussed the given task. After the individual
ntal Management 90 (2009) 740e751Central Labrador) and the Labrador Metis Nation were
included in the study because they strongly influence forestry
Table 1
Basic information characterizing the three areasa
Southeastern Finland Mauricie Central Labrador
Land area (km2) 12 824 35 452 About 70 000
Population 321 900 in 2003 260 078 in 2005 9640 in 2001
Population density
(inhabitants/km2)
24 7 0.14
Unemployment rate (%) From 12.9 to 14.3 in 2004 10.0 in 2005 Happy Valley-Goose Bay 12.8
Northwest River 19.1 in 2001
History of forestry Industrial forestry
since the 1870’sb
Forestry since the early
20th century, virgin forests
still being cut
Marginal logging in 1970’s and
again since 1990’s
Forest sectors’ share of
the labor force (%)
12 in 2002 4 in 2003 0.8c
Forest sectors’ share of
the total production (%)
32.7 in 2002 31.6 in 2004 Minimal
Forest area (ha) 815 900 3 388 100 About 7 100 000
Around Goose Bayd 1 200 000
Annual logging (m3) 4 053 000 in 2002 3 874 000 in 2002 45 000 in 2003
lopm
rtme
n an
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Non-industrial private (%) 80
Companies (%) 12
State or province (%) 2
Others (%) 5
a Data is from the following institutions: Central Labrador Economic Deve
Finland, Institute de la Statistique Que´bec, Newfoundland and Labrador Depa
b Tasanen (2004, p. 421).
c An estimate using 2001 census data on population, labor force participatio
d This area includes most of the closed canopy forest.decisions. In contrast with some earlier studies and other
regions, these groups have been empowered and are equal
partners in the decision making process regarding the
development of forest management in the region. Although
their views differ somewhat, they represent an indigenous
view that clearly differs from the Euro-American view
(Pobihuschchy, 1986; Adamowicz et al., 1998). In the
quantitative results the Innu and the Metis are together called
First Nations, whereas in the qualitative results their views
are presented separately.
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d an estimate of forest sector jobs.4.2. The meetings and the participants
The study consisted of separate meetings with a sample of
each interest group in order to obtain information about their
views and rankings for each of the three components of
Sustainable Forest Management. The use of separate meetings
for each group has proven to be effective at least in conflict-
prone areas (Sheppard and Meitner, 2005). The meetings
were organized during the summer and fall of 2005: in
Shawinigan, Mauricie May 25th and October 17th; in Goose
!.
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ebec, Central Labrador and Southeastern Finland.
The age distribution in the meetings was quite similar in
4.3. Analysis
The individual data consisted of indicators identified by
each participant and their order of preference. The data
were first classified into broad categories according to themes
and the themes were divided into sub-themes if relevant.
Ranks assigned to each topic were then counted for each
study area. The topics with the highest number of first ranks
were considered to be the most important. Table 3 presents
the themes and sub-themes used and examples of indicators
assigned to each theme. Also the main themes identified in
the different locations during the group work were compared
(Table 4).
The individual data were also analyzed to study the
weightings of each of the three components of sustainability:
environmental, economic and social. The five most important
indicators listed by each individual were included. The order
of priority marked by the individuals was converted into
nmeBay and Sheshatshiu, Central Labrador from June 2nd to June
8th; and in Lappeenranta, Southeastern Finland from August
23rd to August 25th.
The participants were mainly invited using letters sent by
email or by regular mail. Contact information was obtained
from the networks of the forestry planning processes
mentioned above. Additional contact information was sought
from environmental and recreation organizations active in
each area. In Central Labrador, there was no active hunters’ or-
ganization, so the multiple users’ meeting was also announced
in the local newspaper and on the radio.
A total of 72 participants (Table 2) generated a list of
indicators of sustainable forestry, or of factors important for
them in the forest. These participants were then asked to select
the five most important indicators in order of priority. This
information was collected on simple forms. The participants
were not given a definition of sustainable forestry, but instead
they were presented a figure with three circles illustrating that
sustainability may be divided into three components that may
overlap. The participants were also told that they may concen-
trate on a single component they felt was the most important
or they may wish to include all three components. The
participants were given a definition of a sustainable forestry
indicator as an aspect used for evaluating the state of the
forest, but they were not given a list of indicators to choose
from, so as not to lead their thinking. Measurable indicators
were not required and thus a list of topics or important factors
in the forest was acceptable.
After the individual reflection, the participants formed one
or several groups to discuss their indicator lists and form
a common opinion on the most important indicators based
on consensus within the group. In meetings where several
small groups were formed, each presented their results to the
other participants and a consensus opinion was formed for
the whole group. The discussions were recorded on tape for
later analysis. In the Mauricie area, the group work was car-
ried out only with forestry professionals because individuals
in the other groups were spread out over too large a geographic
area to get them together for group discussions.
Demographic characteristics of the participants were com-
pared to the findings of other studies. In the present study, the
majority of the participants were men; in some groups there
were no women at all (Table 2). The multiple users from
Southeastern Finland consisted of only male hunters from
age groups 41e50 and 51e64. This reflects the typical profile
of Finnish hunters (Peta¨jisto¨ et al., 2004). The Central Labra-
dor forestry professionals were all men. The age distribution
of forestry professionals in Southeastern Finland and Central
Labrador is consistent with the study of McFarlane and Boxall
(2000b) where the mean age of forestry professionals was 42.5
years. The professionals from the Mauricie were younger, half
of them under 30 years of age. The age profile of the environ-
mentalists in Southeastern Finland is close to that reported by
McFarlane and Boxall (2000b), where the mean age of
environmentalists was 50.6 years. The age distribution of
744 K. Berninger et al. / Journal of Enviroforest owners is consistent with the study of Horne et al.
(2004) where the mean age of forest owners was 58 years.Southeastern Finland and in Central Labrador, whereas in
the Mauricie area the participants were generally younger
than in the other research areas (Table 2).
The participants were asked to indicate if they identified
themselves with another interest group included in the study.
In Southeastern Finland, more than half the respondents
were multiple users of the forest, which is very common in
Finland. Nine people belonging to other interest groups were
also forest owners, a phenomenon typical in the region. In
the Mauricie area, three professionals and one environmental-
ist considered themselves multiple users, and in Central
Labrador all groups included multiple users, although the
Innu did not explicitly indicate they were multiple users. In
Central Labrador various professionals and Metis associated
themselves with environmental groups. The Metis were also
represented in the environmental, professional and multiple
user groups.Table 2
Number of participants and their age group distribution for each interest group
and region (the number of female participants is in parenthesis)
Southeastern
Finland
The Mauricie Central
Labrador
Environmentalists 7 (4) 4 (0) 4 (2)
Professionals 10 (2) 6 (2) 9 (0)
Multiple users 4 (0) 5 (1) 6 (1)
Forest owners 8 (2) e e
First Nations e e 9 (3)
Total 29 15 28
Age group
30 and under 0 8 1
31e40 3 4 7
41e50 13 1 4
51e64 10 0 12
Over 64 3 1 4
Not known 0 1 0
ntal Management 90 (2009) 740e751points so that the most important indicator was given 5 points
and the fifth most important received 1 point. The answers
ing
E
M
E
B
nmeTable 3
The main themes and sub-themes identified and examples of indicators belong
Main theme Sub-theme
Environmental sustainability
Nature Protection of biodiversity
Maintenance of wildlife habitat
K. Berninger et al. / Journal of Envirowere grouped into three categories: environmental, economic
and social (Table 3). Each individual had a score in each
category that varied from 0 to 15. For example, if all five
of the most important aspects were classified into only one
category, this category was given 15 points and the other
two categories got 0 points. Some indicators did not fit into
any category, for example, the continuing improvement of
activity that refers to the environmental management systems
W
Old growth or undisturbed
areas of forest
P
T
s
a
Protection of special places K
C
Endangered species S
Others S
i
P
C
‘‘Green forestry’’ No clear cuts C
p
P
Soft silvicultural methods T
C
m
Economic sustainability
Permanence of forest L
S
Silviculture Securing regeneration of the forest P
Different silvicultural treatments S
Economy Forest owners’ economy I
Broader economic aspects P
M
(
N
Wood supply C
Infrastructure B
Social sustainability
Jobs and vitality of rural areas S
M
M
Multiple use A
M
H
Social acceptability D
A
No disturbance and esthetics M
N
Knowledge I
E
v
Others F
Indicators were identified by the participants. They were subsequently classified in
components of sustainability by the authors. The examples of the indicators wer
different regions. FIN¼ Southeastern Finland, MAUR¼Mauricie, LAB¼Centralto each theme
xamples of indicators
aintaining the species richness of trees (MAUR)
cosystem diversity, integrity (LAB)
eaver habitat, wetlands (LAB)
745ntal Management 90 (2009) 740e751of forest companies. These indicators were left out of the
quantitative analysis. Some participants listed less than five
aspects. If there were less than five indicators or the same
person gave the same rank to several indicators, they were
weighted so that the sum of the points equalled 15.
As there is an overlap in the components of sustainability, it
was sometimes difficult to decide in which component an
aspect belonged. The following examples illustrate how
ildlife habitat, most of the forest to be preserved for animals (LAB)
roportion of old growth forest of the total forest area (FIN)
here is enough intact (undisturbed) forest left to
upport healthy ecosystems (enough territory for
nimals requiring large range for example, LAB)
nown areas of valuable nature protected (FIN)
onservation of rare forest types (MAUR)
ite protection of the endangered or vulnerable species (MAUR)
afeguarding biodiversity by combining economic and ecological
nterests (compensation from the state to the forest owners, FIN)
rotection and productivity of soils (MAUR)
arbon sink (weather influence, LAB)
lear cuts only in connection with monoculture
lantations on old fields (FIN)
artial cutting (MAUR)
reatment or use of forests doesn’t spoil the environment or water (FIN)
areful, cautious commercial harvest practices going toward
inimum harvest rather than maximizing ‘economic’ benefit (LAB)
ogging should not exceed the growth (FIN)
ecure the permanence of the resource (MAUR)
lanting and seeding right after the area has been cut (FIN)
ilvicultural treatment of young forest (clearings and liberation work, FIN)
ncome from forestry (FIN)
rofitability of forest industry from the national economy point of view (FIN)
aintaining the economic benefits related to forestry activities
employment, regional development, etc., MAUR)
o exporting logs out of here (LAB)
ontinuous wood supply for the industry (FIN)
uilding and maintenance of the road network (FIN)
afeguarding jobs and vitality in the countryside (FIN)
aintenance and creation of employment in the forest sector (MAUR)
aximum local job creation (LAB)
ll the uses of the forest can exist side by side (FIN)
inimize the impacts of forestry on other users of the forest (MAUR)
unting, gathering, trapping, berry picking (LAB)
eveloping forest management that is socially more acceptable (MAUR)
greement among the stakeholders (MAUR)
aintenance of esthetic values (FIN)
o disturbance caused by humans (i.e. noise, pollution of air or water, FIN)
ncreasing information on forests and forestry in primary education (FIN)
ducation i.e. teach the children the importance of forests so they
alue what we have and hold the forests in trust for their children (LAB)
orests’ positive effect on health (FIN)
to sub-themes and main themes and into environmental, economic and social
e chosen to cover and illustrate every sub-theme and to give examples from
Labrador.
tere
inclusion of different acceptability
nmeTable 4
Group opinions on the most important issues in sustainable forestry in each in
Group Highest ranking 2. Highest ranking
Southeastern Finland
Environmentalists Biodiversity Multiple use: mushrooms,
berries, recreation, hunting,
nature tourism, wood
production, aesthetics
Professionals Profitable forestry:
forest industry and
private forest owners
Ecological sustainability:
multiple use, biodiversity,
conservation, the ratio of
growth and logging
Forest owners Economical profitability
of forest ownership
Employment and vitality
of rural areas
746 K. Berninger et al. / Journal of Envirodecisions were made. For example, jobs were included in the
social component because they are important for human well
being, whereas silvicultural work aimed at enhancing the pro-
ductivity of the forest was considered an economic component
(Table 3). The regeneration of the forest was also considered
to be part of the economic component since it represents the
traditional market economy-based perception of sustainability
(Table 3).
Differences in the answers of different interest groups
within regions and the same interest groups across regions
were tested using the non-parametric KruskalleWallis test
because of the ordinal scale of the data and the heterogeneity
of the variances between the regions. The test was
complemented by the comparison of all pairs using the
TukeyeKramer test. Statistical tests were carried out using
JMP (SAS institute).
Multiple users Untouched bogs, wetlands,
border areas, ‘‘wastelands’’
(biodiversity)
Diversity of trees and
other vegetation
The Mauricie
Professionals Continuous wood supply Biodiversity and integrity
of forest ecosystems, old
growth forests
Central Labrador
Environmentalists Biodiversity Carbon sink
Professionals Sustained ecosystem
integrity: integrated
inventory (for measuring),
includes protected areas,
habitat, BD, etc.
Socioeconomic opportunities:
includes local processing,
commitment of local input,
tourism, non-wood forest
products
Multiple users Environmental protection Protection of wildlife habitat
and species
Metis Habitat Traditional use
Innu Animal habitat Medicinal plants and
trees, berries
They are the result of consensus based group work summarizing and putting togeGood silviculture Increasing the
‘‘forestry spirit’’
Multiple use, for
example energyuser groups in decision
makingst group in Southeastern Finland, the Mauricie and Central Labrador
3. Highest ranking 4. Highest ranking 5. Highest ranking
Securing availability and
quality of wood using
ecological forestry
Social sustainability:
work and livelihood,
every man’s rights,
Knowledge, skills
and research
Acceptable
forestry: national
and international
ntal Management 90 (2009) 740e7515. Results
5.1. Comparison between regions
When the points for the three components of sustainability,
environment, economy and society, for each individual are
plotted in three-dimensional space, a clearly different pattern
can be seen in each of the study areas (Fig. 3). In Southeastern
Finland and in the Mauricie, the social dimension was low,
while in Central Labrador it was relatively high for some in-
dividuals, mostly from First Nations. In Southeastern Finland,
individuals are widely distributed along the economye
environment dimension. Forest owners and forestry
professionals assigned the greatest weight to the economy,
while the greatest weight assigned to the environment was
by environmentalists and multiple users. In the Mauricie
and appreciation of
forestry in youth
and recreation
The rates of protected
and commercial
forest areas
Population density
of different
game species
Rehabilitated
bogs, wetlands,
meadows
Quality and quantity of
water (sedimentation)
Protection of soils
and their
productivity
Diversity of fauna
(protection)
Local people can still hunt,
fish, pick berries, trap,
enjoy scenery
(social/cultural)
Small scale forestry,
secondary processing,
ecotourism, local
markets (economic)
Non-timber
economic values:
berries, birch
bark, birch syrup,
medicinal plants,
dried flowers, etc.
Maintenance of cultural/
spiritual values: includes
scenery, recreation, hunting
and trapping, relics/special
places
Commitment: funds, staff,
legislation, methodology
Aesthetics Sustainable forest
for industry
Maximum local
job creation
Recreation Tourism Preservation
Natural forest Big dry trees
for firewood
Big birch for
canoes and
snowshoes
ther indicators identified by each participant.
nme12
Finland
K. Berninger et al. / Journal of Enviroarea, most of the individuals are in the middle range of the
economyeenvironment axis, although there are some profes-
sionals who weigh the economy highly. In Central Labrador,
almost all individuals from all groups weigh the environment
higher than the economy.
In Central Labrador, one broad topic, the importance of
nature, dominated most individual answers in all the interest
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Fig. 3. Individual answers from the three study areas placed in a three-dimensional
components of sustainability. Each point represents the answers of one individual
respondents’ ranking. The total score of the three components is always 15. The m12
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747ntal Management 90 (2009) 740e751groups, with a total of 23 first rankings (82%) and 19 second
rankings. Other indicators ranked first included: creating jobs,
keeping logs and wood processing in Labrador, avoiding large
clear cuts, maintaining traditional use and the availability of
qualified forestry professionals. Another important topic,
which was given a high ranking, was multiple use of the forest,
including recreation and tourism. When the topic of nature
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space, where the dimensions represent the environmental, economic and social
. The scale is the relative importance given to each component based on the
ost important aspects receive the most points.
was investigated in detail we observed that the most important
d by
protection of biodiversity and the maintenance of large undis-
nmeturbed areas of forest. Table 3 gives examples of individual
answers.
In the Mauricie area, the most important broad topic was
also nature, receiving 9 first rankings (60%) and 7 second
rankings. The second most important issue was the perma-
nence of forests receiving 2 first rankings and 5 second
rankings. Other first rankings were given to multiple uses of
the forest, productivity of the forest, employment and wood
supply. Within the nature topic, the most important issues
were protection of biodiversity and the protection of special
places like rare forest types, wetlands and habitats of endan-
gered species. The permanence of forests was more frequently
present in the answers of forestry professionals, whereas
maintaining nature was more frequent among multiple users
and environmentalists. For examples of indicators, see Table 3.
In Southeastern Finland, three topics were equal, each
receiving 9 first rankings: silviculture, economy and nature.
These three topics together correspond to 93% of the first
rankings. Other first rankings were given to soft logging
practices and maintenance of the forest cover. The most
important issues within the topics of silviculture, economy
and nature were forest regeneration activities, private forest
owners’ economy and the protection of biodiversity, respec-
tively. Examples of indicators within these categories are
provided in Table 3. The interest groups were clearly divided
into two groups: forestry professionals and forest owners who
ranked the economy and silviculture the highest, whereas en-
vironmentalists and multiple users ranked nature the highest.
The analysis of the most important topics in the individual
answers illustrates qualitative differences between the three
research areas. Nature was important in all three areas, but
most important in Central Labrador. In Southeastern Finland
and the Mauricie, the most important issue within the nature
topic was biodiversity, while in Labrador it was wildlife
habitat. This reflects the importance of hunting in Labrador.
People from the Mauricie area were the most concerned about
the permanence of forests. Southeastern Finland was the only
place where economy and silviculture were ranked high.
During the group work, different topics were discussed in
each region. In Central Labrador, a strong topic in the discus-
sions during the group work was local processing of wood.
People were unhappy about logs being transported outside
the region for transformation preferring to see timber pro-
cessed locally to create more jobs and local economic benefits.
In the Mauricie area, where the group discussion was only
done among the forestry professionals, the concern was about
the sustainability of wood supply, and in Southeastern Finland
the primary concern was the need to import logs from Russia
to feed the various pulp mills in the region.
5.2. Interest groups within and across regionsissue was the maintenance of wildlife habitat, followe748 K. Berninger et al. / Journal of EnviroWhen different interest groups within a region are com-
pared, in Southeastern Finland differences can be observedbetween forest owners and forestry professionals on one side
supporting economic values and environmentalists and multi-
ple users on the other side supporting the importance of nature
(Fig. 3). Environmentalists differed from both forestry profes-
sionals and forest owners both in economic (KruskalleWallis
test p¼ 0.0060, TukeyeKramer p¼ 0.05) and environmental
scores (KruskalleWallis test p¼ 0.0057, TukeyeKramer
p¼ 0.05). In Central Labrador, all groups shared similar
weightings except the First Nations who weighted social
aspects more than the economy. The economic scores given
by the First Nations participants differed significantly from
those of multiple users and professionals (KruskalleWallis
test p¼ 0.0043, TukeyeKramer p¼ 0.05). In the Mauricie
area the economic scores of the professionals differed signifi-
cantly from those of environmentalists and multiple users
(KruskalleWallis test p¼ 0.023, TukeyeKramer p¼ 0.05).
When patterns between the three interest groups common
to all three study areas are studied, the biggest differences
between the three areas are among the forestry professionals
(Fig. 4). The economic scores of the professionals from
Southeastern Finland differed significantly from those of
Central Labrador (KruskalleWallis test p¼ 0.0057, Tukeye
Kramer p¼ 0.05). Multiple users are rather similar along the
economyeenvironment axis, but the social component is
stronger in Central Labrador than in the other two areas.
Environmentalists have similar weightings with respect to all
three components across all three regions. No significant
differences were detected across regions for multiple users
or environmentalists.
The group opinions that were formed as a result of group
discussions show qualitative differences and similarities
among the different interest groups in the three research areas
(Table 4). These results support the individual results
described above. As in the individual results, the biggest
difference between the three areas is among the forestry
professionals. The professional foresters in Southeastern Fin-
land are the most concerned about the profitability of forestry
activities, and the Quebec professionals about continuous
wood supply, whereas the professionals from Labrador talk
about ecosystem integrity.
The environmental groups from Southeastern Finland and
Labrador had very similar views at a regional level, although
the Labrador group also took up the global issue of carbon
sequestration. Multiple users from Southeastern Finland had
a nature-oriented view, but it was restricted to their own
individual benefits and they were against the development of
new conservation areas. In contrast, the Central Labrador
multiple users group also included industry and jobs in their
list of important issues. These differences can at least partly
be explained by the composition of the groups: the group
from Southeastern Finland consisted only of hunters while
the Central Labrador group also included local politicians.
In terms of groups with specific affiliation to one of the
study regions, both the Metis and the Innu in Central Labrador
were most concerned about wildlife habitat, traditional use of
ntal Management 90 (2009) 740e751the forests and conservation of natural forest. In Southeastern
Finland, the forest owners talked at length about the
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K. Berninger et al. / Journal of Enviroprofitability of forest ownership, maintaining the vitality of
rural areas and the lack of interest from the youth to continue
forestry activities.
6. Discussion
Some general trends can be noted that reflect the differ-
ences and similarities between the regions and various interest
groups even though the sample size is small. Moving from a re-
gion where industrial forestry is of great importance to a region
where it is less important, our study suggests that forest values
tend to be more environmentally and less economically
oriented, and more uniform among groups. The results support
the first hypothesis that there are differences in weightings of
sustainability components and topics included in SFM across
regions. Most previous studies have not sought regional differ-
ences, but have concentrated on one country or a region within
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Fig. 4. Individual answers of different interest groups placed in a three-dimensional
components of sustainability. Each point represents the answers of one individual
respondents’ ranking. The total score of the three components is always 15. The m0
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749ntal Management 90 (2009) 740e751a country. However, there are European studies that use spatial
variations in forest cover across Europe or across regions in
one country to explain differences in local forest attitudes
(Elands et al., 2004; Selby et al., 2007). Our results also sug-
gest that people are mainly concerned about changes from the
existing condition, whatever it is. As the existing situation is
well known, it is considered to be the safest alternative in con-
trast to the unknown outcomes of a changing situation. Our re-
sults also reflect the fact that peoples’ views strongly depend
on the forestry foundation of the local society. The forest sec-
tor is of great economic importance in Southeastern Finland
(see Table 1). Whereas in Labrador, where there has been little
historical industrial forestry activity, the most important uses
of the forest are based on non-timber forest products and
services.
The results partially support the second hypothesis that
weightings of sustainability components and topics included
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space, where the dimensions represent the environmental, economic and social
. The scale is the relative importance given to each component based on the
ost important aspects receive the most points.
nmein SFM in the same interest groups across regions are similar
and the third hypothesis that the weightings of sustainability
components and topics included in SFM differ between groups
in the same region. In Southeastern Finland the views of the
different interest groups seem to be more polarized than in
the two study areas in Canada. This polarization of views
was also noted in the discussion on national forest policy in
Finland (Rantala and Primmer, 2003). There is evidence that
conflicts between the various interest groups in Finland are
intense in comparison with other countries (Hellstro¨m,
2001). New voluntary nature protection measures like trading
in natural values have been suggested as a way to bring the
conflicting views closer to each other (Berninger, 2006).
The social component of sustainability was weak in the
weightings in Southeastern Finland and the Mauricie, but
came up in discussions, for example, the forest owners’
concern about the lack of interest from the youth to continue for-
estry activities. The weakness of the weightings of the social
component may partially be explained by the polarization be-
tween economic and ecological components in Southeastern
Finland and the Mauricie that may have pushed social issues
to the background. In this case less structured methods like
group discussions are better suited to elicit these topics. On
the other hand, the weakness of the social component detected
in the results can partly be explained by the difficulty in defining
social sustainability at both a national and an international level
compared to the greater conceptual understanding of ecological
and economic sustainabilities. People either do not necessarily
understand what social sustainability means or they may con-
sider themselves and their viewpoints to be the social compo-
nent. This result is consistent with surveys conducted in
Canada indicating that people value ecological conditions of
the forests over direct social aspects such as jobs and recreation
possibilities (Meitner et al., 2001; Tindall, 2001). Sheppard
(2003) states that the satisfaction of local people with forestry
is an important part of social sustainability, and that satisfaction
can be reached, at least partially, by showing that forestry is eco-
logically sustainable. It is also possible that the concept of indi-
cators that we used in the questions is not as effective in
capturing social values as in capturing ecological and economic
values or alternatively that the social values are indirectly rep-
resented by the forest conditions people wish to maintain.
In this study we compared peoples’ weightings of sustain-
ability components and themes included in SFM in three
different regions. Our results show a clear pattern across our
study regions. Despite other differences between the regions,
our conceptual model (Fig. 1) suggests that an important
part of the variation across regions comes from the gradient
of historical and current differences in the importance of com-
mercial forestry. In contrast, it could be argued that the results
are a stronger reflection of the cultural differences between the
regions than the differences in the importance of industrial
forestry. However, we observe forest management and forest
use factors to strongly influence the cultural models about for-
ests and forest values (see Fig. 1). For example, the Finnish
750 K. Berninger et al. / Journal of Enviroview of their forests is based on a long history of intensive
forestry. The Finns prefer a relatively open forest where it iseasy to move. Although this kind of forest is normally a result
of rather intensive management, old natural pine forests are
also open and hence highly valued (Karjalainen, 2001). The
forest we see around us and the activities we are used to do
in the forest both shape our cultural models about what forests
should be like and how they should be managed.
7. Conclusions
By focusing on three regions with different forest uses we
were able to evaluate trends in perceptions about SFM that
escape traditional case study evaluations. Our study shows
that the definition of Sustainable Forest Management is rather
elastic and varies not only between interest groups, as shown
elsewhere, but among the same interest groups in different
regions. Although foresters always valued the economic bene-
fit of forests more than the other interest groups, differences
between the groups were smaller in regions where commercial
forestry is less important. This illustrates that local natural and
socio-cultural conditions, public discourse and individual
forest experiences interact in such a way that creates localized
subcultures with distinct cultural models about forests. It
should be remembered that the present study is only a begin-
ning and more research will be needed with larger sample
sizes in multiple regions to confirm the results obtained here.
Our results illustrate that the dichotomy of economy versus
nature that has often been used in discussions on SFM is too
simplistic to give a full picture of different local conditions.
In regions where forestry is economically relatively important,
like Southeastern Finland, this dichotomy may work, but in re-
gions like Central Labrador, where the current economic role
of forestry is marginal and where First Nations play an impor-
tant role in the use of the forests, the social dimension of sus-
tainability is of higher importance. The three-pillar approach
gives a more complete picture of the different aspects of SFM.
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